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(54) ORGANIC SEMICONDUCTOR DEVICE AND UQUID CRYSTAL 
DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
organic thin-film transistor, having high 
mobility by controlling the state of 
crystallization of a pentacene vapor- 
deposited film. 

SOLUTION: An organic semiconductor 
device is constituted by successively 
forming a gate electrode, gate insulating 
layer, organic semiconductor layer, source 
electrode/drain electrode, and protective |" 
layer on the surface of a substrate. The 
contact angle of the surface of the gate 
insulating layer in pure water is adjusted 
to 50° -120° . 
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1111^X130 1. 3 0 2, 3 0 3, 3 04 CfcP 
T, i.57nmOffiBBHI*-»tS-*-atf , --^S:, 2 

0=5. 6 C , 11.4° , 17. l c , 23.0° , irfSfflbfco * 40 

fc, l.49nm<z>ffiraHBlz*HcS"f*fcr— ^S:, -cix^x, 2 

0=6.0° , 12.1° , 18.3° , 24.6° , iZffl,BlLfz 0 fl 
U 3 0 1 Til, 2 0 =24.6° (Of— i$MA«MT-#&/j> 

0>t 0 

[0 0 6 7] £fc. Si 02«±(zf^S8bfc^>'^-lr> 
<K*8t60i2:AX-ft 3 0 1 -Ctt, 2 0 =19° fl-jgt . 2 0 
= 23° ft iff K 2 Otf> * £ Mz,, 7y# 

*y ^— ±^^JBLfc^>^-fe>*#Bl<OXai3 0 2- 
3 0 4 T'tt, 2*Ot-.^{j;iiJji^7j lc ,f :ti 

[ 0 0 6 8] XiR (R. B. Campbell, J. M. Robertson, and 50 



J. Trotter. Acta Crystal logr. . Vol. 14. P. 705 (1961)) 

$lK AVc*lia>»?-SS![fi, -tix-pjt, a=7.90A, b=6. 
06A, c=16. OlAT'fcio Sfc, a Wit c Hi, b ** £ c 
Ml. AW a Wt bW^^i-ftJi, -tiX-en, q=101.9 
° , 0=112.6° , 7=85.5° T*fc3 0 

[0069] ±iE3t»«[*ffli^Tx£:Axi»^3ans 
* eoffifti-WW-f-* t , l. 49nm<DffiB0BBtra*[S"*-S fc°- 

*tt<0 0 1)(1 = 1, 2. 3, 4)t?«*ft5 D 2 0=19 

° <D fc>- * fcfc (2 0 0) £ , 2 0=23° CD ^tt(l 10) 

[0 0 7 0] — ^, 1.57nm<OffiMBB^*tJS;i-5 tr"— ^ 
tt. iiS4»«-e«*lXft^o^ D JCWi (C.D.Dimitrak 
opoulos. A. R. Brown, and A. Pomp, J. Appl. Phys. , Vol. 80, 
P.P.2501-2508 (1961)) fit, * (D t°— * fil/j^g^ 

^ffico(o o l)^z5irv^c t^&, ^)H^^H*co(o o 

D(r=i, 2, 3, 4)-efe«i:rajELfc. 

[0 0 7 1 ] ^V^irV^-T-tt (ft ) T?*UfcJ;5 

i3 x *^*i6j(^ft$^s#5ji6A-c*>a 0 ro:i^e>, m 

*ffiffii8»*rfil^l.49nm(Offi 
5fc**b*t4 0 — * % »l»JH<OffiBBBttl.57nmTa>S 

[0 0 7 2] W±cO- t^e, S i 02^_hcO-->^ir 

4Effi(rafc^Hfii:/j:4 0 — ^ v NO. 2A*6N0. 4(07 
y (Dol-4000)±CD-->^ir>'^#BI(^ l No. 2-N 
o.4) Til, StgirtliS^^rliSaE-frf, 2£1fi^S 
Hiwio7t5>^tfPA^c^^//?ST£Lr^>5o ^ 1 iz^ 
(0 0 3' )K*tJE-f-£> 2 0 =11. 4° cot - — ^ <t (2 0 0) 
*HS+S 2 0 =12. 1° cot 0 — ^<^SfeSJtSr^i- e 

[0 0 7 3] (Htt0|5) ftl:, *3BWt-J:6*«TF 
T Sl^r *z« i * * > ^ -t f^B* ffi Sr . II 2 

[0 0 7 4 ] H2(a)iC*JBW(Zj:S*fl|TFT«^« 
itWBBBI. SI 2 (b) CfflT F T*-¥-^>H±A*fefifcBl 
^-^T c . 2 0 1 (1 y =3 2 0 2 (OSIiBfwffJS L -fc 

A1»MS, 2 0 2fiy , j3yl|g 4 2O3flSiO20^, 
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2 0^1 (IS i 02«*nn±^ \m Ltz 7 v y — 
HS. 2 0 5«^>*ir>JK*BS % 2 0 6Hy-^S|ft, 
2 0 7 K L"f ^«ffi"C*>5 ft 
[0 0 7 5] !61SW2JzseoTl^sa$^fc'0^-fe>'3es 

j: o y — 205 at* k u >m® 2 0 6* f^sa 

9T'fc^o rtOSISKffiflHi. 3xio"6t 

o r rt'W. ssiaanisatcKs i,fc 0 «u£99.9» 

coit, sR— h±«6 OcnKOfflltt^SSSrllgr, 
?JD«iLT&S:«EiiF-f-4o ^SK^SSflttt. 0. 25nm/sec 
CLfc. &ffittR<0M*tt. lOOnnK: Lfc. V- 

^mtsi<^ K U>f y«B|ffl<£>IEBttt L (=0. 2mm) % y—x . 
K W >®ffiC0ft$ ttW (=10iran) £ Lfc e jKfcl, *> U ^ 

*• 

[0 0 7 6] K±iw±5, ^y^iry^R^JBWcW 
$ST F T (^t>TF T)^)St5o 

[0 0 7 7] (3lJStfiJ6) *«W»-±a*«TF 
T^OTFTUtt^ BUCfcOIMH-So 

[0 0 7 8 ] Vg- I dAlfttt* EJLT^«fi8o8H3e*T»J 
5£ L /Co ^$£T F T -Cf^Jj L-7t y =i 2 0 2 SrJl 

^ ^ -\- y ^ T*^ JK S3 <T> 7, *r — i? ( w m j£ L- , 7* *r — i> : A > 6> * 

[0 0 8 3] ^ ~T\ Cif*y- ht&NMt<0 1 X ] c m2 

[0 0 8 4] « 1 iC, No. l*»£>No. 4<7}^lbg. 7 
Jfc«r5W\ 7 s/**y Dol-4000±^-<>^ir^ 
»Bt(No.2^4) SrfP«Lfc*«TFTtt, S i 02«± 
iciStg^v^irv^JglCNo. 1)«M£» bfc*«TFT t 

* y * 7 jt i ;z bs l x izmfc ft a * o /c 0 

[ 0 0 8 5] EJUbOdt/Pb, 7 s/*st?y ±{CfpJB 
b fc -5 V 9 -fe ylflt tt . TFT («4>&s ft ±i- * o 

[0 0 8 6] HtSCT4 "C^t/tJ: 9£3, 7 5/**!/^- 
Do]-4000±{z fls » b tz y ^ ± >m * UK "C , &£g UQ 
l^^^rt^^v^ir^T-^^ffibfti^ j £(K?z£k 

*-Y d r (Dft^mzmmtm^ 9 ^-t-< , 

< ftofctSfcixio ¥;-fSp B p/i^Cipil]{c^l->5 
tr— ^<o»*Jt*s*#< ft So 5«< )Ttt % 20^ 

[0 0 8 7] cg>*8*. **WzJ:JxH: i S i 02HLb 
\Z 7 y SC-tf }) ^--mt'Bf$-tZ> Z t IZ X D , T F T#t£ 

[0 0 8 8] (Uttffl 7 ) &iz . X 5*«T F 50 



(S)$|JH 2 0 0 1 -9 4 307 ( P 2 0 0 1 - 9 4 1 0 7 A) 
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h«flEVgS:A]»BS2 0 ] (cWju-f-^o if 1ST FT 
©y-^tft2 0 6 <!r KK ^18 2 0 7irigS0.5mm 

[0 0 7 9] IDl (a)i:^-feyTFT©Vg- I drill 

1%, i] ( b ) lz^y# t y T F To Vg- V I dAM^^ 
"To 10 1 14, No. ltf>*«S:fflt*fc*«TFT<OVg- 
I dElbA. 1 0 2 liNo. 2^S«Srf V^ttST F T«o Vg 
— I ddbfift. 2 0 311 No. l<0SffiSrJBV*3t*T«TFT 
10 cnVg- v I d[II t 1 0 4 ttNo.20*ffi*/8l*fcWt»T 
FTcOVg-V I dfll#lT**>S 0 .1^)^^, Vd=-10VT- 

[ooso] si o2«±«ca:«-<^^-fe>'3jK#«ts r ^ 

Kbfc*«TFTT*tt, Vg=-4Vf+iSt? I ddS«*PL, 
Vg=-40VT- I d=2. 2 X 1 0"5Agft^x5 o ^cOP$co, 
^-y^-^irLliO. 7X1 05T^fc5o — 7j/*#!l'7 

-±c^ y ^ t >JiiM« t fc WliT f t Ttt, v g = 

-6Vf^ifft? I dfr^MizmiM b, Vg=-40VC I d= 4 . 

6xi o^ASix^o ZcDM'rcUri/Jryytte^ i.o 

20 XI 05T-feSo 

[0 08 1 ] »»flEtt. (5«1) (3^oT®ttlbfc e 
[0 0 8 2] 
[*1 1 

l 2 X l/C . X L/2W -[3*1] 

T^srT^^-f b v ? xm&^mmizmi^tzm 

[ 0 0 8 9] [U 4 C*5gnji- i^T^f^VM^^ 
ffti**SSttSr*i" 0 H5«r, m 6 ^cda-A' m^lstf 
57^r^7V h!j ^^ffi B ra H *ir>^®corriffi^^-t-o 4 
0 K 4 1 3tt^9^5K«, 4 0 2f*y— hfl«, 4 0 

3 tt^— hffifSffil, 4 0 4 tt7 s/iUsK !i 4 0 5 
(iy-^fg, 4 0 6(j:Ku^>'li, 4 0 711^ 
ir 4 0 8, 4 0 8' tt(S#ia«, 4 0 9 tt* 
2Effi*8K 4 1 OfiiEj^ffiffi, 41 lttSi OxtSffiR. 

4 12, 41 2 J ttiaiRlBI. 414 tt.*t|ft]«ffi, 415 
ttttAiaricft, 4 1 6li^^-tt'-X, 4 17, 4 1 
7 , li(S3t+K. 4 1 8fiTFTaSffi, 4 1 9 USstlfilKE 

^^*te«*»«^«xas:*-r die 01-62 

1) O 

[0 0 9 0] Sf, H6 (a)C«bfcf^3Sxa«Z«o 
"C, TFT1C4 1 8fcff«t4. 3^>^173 7 
!S7 7*WfiL4 0 1 ±(Zflf * W 1 5 0 n mOC r M o RS: 

: y ^7£fc j: 9 i&f$rtr* (18 6 0 1 ) 0 sh i> y 
yi8t:i9C rMoK*'<*-WfcLT*aEE»4 0 
9 % Rt>*y- l>mffi<4 0 2 &nmiT% (IS6 0 2) 0 «^ 
CO ± % C V D J; *9 , 1^ 3 0 0 11 m <D S i 02BS 
4 0 3 5r?FMi"^ (XS 6 0 3 ) 0 ^ (K>±tZ % x*< y ? y 



(9)*BH 2 0 0 1 
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>'/mzx & 3 o o ii mcr) i Tomm&B&'&, * 

h y yifUzj: 9'<* — WkLT, 4 1 OSrJK 

(IS6 0 5 , 6 0 6) o 3:<D±.lZX'<*y ?m&m 
l^T, l?£ 2 0 n rnCOC r M oii'ML, * h y VI 

mz£*>'<*->iti,x* ffi#E«4 0 8, y-*«tt 

4 0 5, RZf K U-f 4 0 6 &'Bf&irZ) (I?£ 6 0 

7. 6 0 8) o Sblc -r^-hiC, SK#ffiS:JB^T^rii 
bfcWS 1 5 0 nm(DA uSMRS;:* bl) yigc^'v^ 

LK K u-T >m\¥i4 0 6 , S:JKrili-a (IS 6 0 9, 6 1 

0) o C rMoRtt, AuRtS i 02!«GWlB»ttS:|p]_k 

oT\ Do]-40007y**JJ l»fir^JRLfc(Xe6 1 

1) e H^l¥li 1 nm-efc -5 o ^^_b(-> K?8 0nm^ 

>#±>-mmm$:j\mirz>(T.m6 i 2) c v« 
»w«?tp«ft#tt. naswatmc-eftSo y— 

KU>f V«ffiVd=-40VSrlOSBBEP*Dbfc e * bf--t^>± 

»t£fl£4 1 1 «k tt, 9W5 0 0 nmcoS i O.xl 
MeMt^)(lS6 1 3) 0 fS*E»4 0 8 , 

M^4 0 9fflfe^L;t^, * h y yxair £ VBf& 
t5(IS6 1 4) 0 ^(DliiZ* > = — bfelzX *)W-£ 
#?J2 0 0 nm£)KlP]Ht4 1 3 SrJBj«-t-4 (Xft6 15). 
BUbKit), TFTSK4 1 8^^i"^ 0 

[0 0 9 1] jfclz, H6 (b)(w*bfc^3(8xe«zffio 
X, x^Sfi4 1 9 Srf^»-t-5 0 7 3 7fr 

fettS*7^*ffi4 1 3 id, *A?-x*ffi«T/Bl^-C*£ 
1 4 0 n m(£> I TO^fi4 1 4 SrMt5(Ii6 
16), *<??Ji^^ hT>=i — |-ffiSrfflt^Tff$ 2 0 0 n 
m<Offi|6]JBS4 1 2'SrMt?)(Ig6 1 7) c 

[0 0 9 2] M^^/Mi, B6 (c)i:*Lfcff«lS 
fct£oTflF«H-<5 0 TFTSS4 1 8&V»rtlJKffi4 1 
9iitf>E|p]Bl4 1 2 2£tM 1 2'cD*BB*KfateaMlfc(I 
86 18), K@K)4 ju m^g$fti^y a^^bft*^^ 
-tf'-X4 1 6i'TFTS<g4 1 8*ffi±Cl#*£i2: 
5(186 1 9) 0 TFTK«4 1 8Rt5»|p]XS4 1 9 
t»»bT»*bfc^/u=¥^r s/^Pfl!wiK*iBfiS;tt4 1 5 
a-itAi-^(Xf!6 2 0). TFTSS4 1 8 »tf*T|6]K 
S4 1 9<Z>«BBIC«3fe«4 1 1 7'i'BD#it 

T , fc B 0 ^^/^M^il^(Xg6 2 l) e 

[0093] mi&m 3 tmz<* y ym 



9 4107 (P2001 
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9 4 1 0 7 A) 



«>, #tTFT©iw4#, **t«6 trai:<, mm?/* 

0. 1 cm2/Vs, *>*7jt*si x 1 05i: fi»ftKSSr* 
5>co 3 yh77, h Jtfl 1 5 0 -C& 9 , Aff b 

JXfco 

[ 0 0 9 4 ] 



[0 1] (a) »ffi-C*>S*«T F T3B-T- 

cDVg-iddM*4-fl*i-EL (b) »»-c*>**« 
T F T^-T-cOVg- V I ddhj»Sr*-fBITA>5 0 

[1212] (a) tt*36WO— JB!fi-e*>S*«TFTSR^ 
I»ififfiffi&'*-*-EK (b) *«lJ1^-»lT'*5tlTF 

10 [1H 3] *58W«?— «<fi^fcSW«TFT*^Srffll^fc 

[134 ] #*93J;iJ:5W«TF TSfe^i-Zfl^fcT^f 1 -* 

[0 5 ] !^4A-A , ^(C^^5@n^Sl5^Wffl«^^^-r 

[0 6 1 Ht£#] 7 (C^-rW^T F T|fT-^ffl^^T^7- 

20 10 1 1 \Ztj< L fcNo. l^Sffi&flH^c^rSfcT F T <D 
V g - I d tt^, 1 02-*] iZTik LfcNo. 2(7)Sfi^ffl 
Pt**TFT«)Vg- I dflJ*ft, 10 3-S1CSL 
fdNo. l©aifiSrffi^fc#aTFT©Vg-V I ddb«$L 
1 0 4 -»1 (r^L-^No. 2oa«Srfli^fc^r«TFTco 
Vg-VIdWt 2 0 1 -Alfl, 2 0 2->!l3y 
2 0 3-S i02», 2 04-7s/^!iv- 
2 0 5-^>*ir^#8»#:tt, 2 0 6-y-7S 
ffi. 2 0 7-Ku^>lI x 30 1-*li:*LfcNo.l 
^>*SSr^w^^>^-fe>l!E#BIOl£:AX|«, 3 0 2- 

30 ^1 iZ^L t^o. 2(D^WL&f$^^'<>9±l/MMWk(Dfc 
AX*. 3 0 3 — * 1 tr^LfcNo. 3coS+gSrffi t ^fc^<> 
^-tr^flPBIOffi'flX*, 3 0 4-jll (c^LTtNo. 4co 

mu*j§\<^^>#^>m^Wk<o&ftxm, 4 ok 4 

h«6»Bt, 4 04-7^5 7-R, 4 0 6-^- 

g > 4 0 4 0 8. 4 0 8'-ffl 

%rUm, 4 0 9-**B*|, 4 1 0-iffl*««, 4 1 1 
-»tttt\ 4 12, 4 1 2'-iarnjR, 4 1 5-»lft|« 
40 fig, 4 1 5*--iKiftffi/ft4fe. 4 1 6- -y^— X, 4 
17,41 T'-IHjfeS, 4 1 8-TFTlfi, 4 1 9 
-*t|fil*«, 601-CrMo7/<i/^S.W, 60 2 

-y- hms • tttm&tittii h y via, 6 o 3 - -y 

- h*fe^ffiffM, 6 0 4 - y— htiS l 9 l±S lytM^ 
hJJyXfi, 6 0 5 •■• I TOm^'ty -?J&f& % 6 0 6- 

mmmt&Mf$* b y yig, 6 0 7-crMo^^j/# 

Bt?K0E. 6 0 8-Cr M o J — ^/ Y\"< >9M • fS* 
E»«^t* ijym 6 0 9 ■ • ■ A u%*H«A. 6 1 
o — a u y — ^/ K u-r • B#BE«?K^8;* h y y 

50 IS, 6 1 1 s/**y JffiJBl*. 6 1 2 
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--<>^±>mmmm. e i 3-s i o*mmm& 
rtu 6-i 4 ■■• s i o.x^SflMift 5 & UfljtjKfifc* h y y 

18, 6 15, 6 1 7-iE|nlW!6*, 6 1 6— *t|S]«1S 
ffl I T07A 7 ^IK^ 6 1 S-gdf^E^EffntoSE. 6 

[mi ] 
m 1 

(a) 




10" I 1 ! I 1 I I 

■ 20 10 0 -10 -20 -30 -40 

Vg(V) 




Vfi(V) 



(10)3H9fl 2 0 0 1 -94 1 07 ( P 2 0 0 J - 9 A 1 0 7 A) 

IS 

I 9--*TFT2£4£t"-X#1&, 6 2 0-TFTfflS - 

it. 



[H2] 

0 2 

(a) 



(b) 




[05] 
0 5 




(1 2 0 0 1 -94 1 0 7 (P2001-94107 




<12)*I3H 2 0 0 J - 9 4 J 0 7 ( P 2 0 0 1 - 9 4 1 0 7 A ) 



(51) Int. CI. 7 

H 0 1 L 21/336 



F I 
H 0 1 L 



7-73 -K (#.%) 



29/78 



6 1 7 V 



(72)3§PJ1# g- 

a^tt e jutted? b aw^sffrt 

(72)JBW* ^EF9 H$ 

38H*» 0 firl7**^IDJ-tT g]#lf ft 
5«*tfc 0 2JB[ftsjJr 0 SHBFWJfrt 



F^— -M#%) 211092 JA28 JA34 JA37 JA41 JB57 
KA09 KA12 KB24 MA22 NA21 
5F058 AB07 AC10 AF04 AH 10 
5F103 AA01 BB02 DD25 GG02 HI 101 
HH03 IIH04 JJ01 LLI3 NN01 
NN04 PP01 PP12 
5F110 AA01 AA05 AA14 AA28 BB01 
CC04 CC07 DD01 DD02 DD05 
DDI 3 DD24 DD25 EE01 EE02 
EE03 EE04 EE06 EE07 EE09 
EE36 EE44 FF01 FF02 FF03 
FF09 FF29 GG05 GG11 GG25 
GG28 GG29 GG42 HK02 MK32 
HM18 



